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V. 

The present invention relates to a method of communicating signalling data between a 
pair of telecommunication switches (Claim 1) using a Q.931 protocol, as well as to a 
corresponding apparatus (Claim 5). 

A problem with the conventional methods and systems is related to the fact that the 
Q.931 protocol does not support certain types of signalling messages, in particular, 
when trying to transmit a ISUP network discard indicator between the switches 
indicating that a switch has discarded the signalling information. As a consequence, the 
calling party may be overcharged. 

The solution proposed by the present invention is based on using reserved values of 
the notification indicator field of a notify message of the Q.931 standard to transmit said 
ISUP network discard indicator 

EP-A-0 841 831 discloses an apparatus for establishing a communication between 
terminals and comprising a call setup translator providing a translation of protocols, US- 
A-5 764 750 discloses a multi-protocol telecommunications system being able to 
communicate with different terminals using different protocols. The paper "H.323: The 
Multimedia Communications Standard for Local Area Networks" only discloses the 
recommendations of the H.323 standard and relates thus merely to the background art 
of the present invention. 

Consequently, the claimed subject-matter is not disclosed in or rendered obvious by the 
available prior art and Claims 1 and 5 fulfil thus the requirements of Article 33(1) PCT in 
res p ec t 0 f novelty, inventive step and industrial applicability. The same applies to 
dependent Claims 2 to 4, containing further refinements of the embodiment of Claim 1 . 
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2. The claims do not include reference signs relating to the features referred to 
therein, Rule 6.2 (b) PCT. 

VIII. 

Claims 1 and 5 are not clear, Article 6 PCT, because they attempt to define the scope 
of protection by the result to be achieved, Guidelines PG-III 4.7. 

In particular, they indicate that the protocol Is extended to provide for the transmission 
of the network discard indicator message but they do not define how this is achieved, 
i.e. by assigning said network discard indicator message to reserved values of a notify 
message (cf. description pages 6 and 7). 
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0 0 0 0 0 0 0 
0 0 0 0 0 0 1 
0 0 0 0 0 1 0 



User suspended 

User resumed 

Bearer service change 



All other values are currently reserved. 

What is proposed here is an extension to the Q.931 protocol 
to provide for the Network Discard Indicator message. This 
message is assigned to any one of the reserved values of the 
Notification Indicator element. 

Figure 2 is a flow chart illustrating the steps involved in 
relaying a Network Discard Indicator message from the PSTN* 
exchange 3 to the ISDN exchange 1. 



It will be appreciated by the person of skill in the art 
that various modifications may be made to the above 

15 described embodiment without departing from the scope of the 
present invention as defined by the appended claims . For 
example , whilst the above embodiment describes the inclusion 
of the Network Discard Indicator message in the Q.931 NOTIFY 
message, other messages may be used for which there 

20 . currently exists reserved values. The exchanges (or 
switches) between which the Network Discard Indicator 
message is sent may be coupled via one or more intermediate 
switches, with the IP network extending only over an 
intermediate portion of the signalling connection, e.g. 

25 between two intermediate exchanges. In such a case, the 
Network Discard Indicator message may be generated either at 
the terminating or originating exchange, or at one of the 
intermediate exchanges. The Network Discard Indicator 
message may be placed directly onto the IP network by the 

30 exchange at which the message is generated, or it may first 
be transmitted to an intermediate exchange over, for 
example, a Signalling System No. 7 (SS7) signalling network. 
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over an intermediate portion of the signalling connection, 
e.g. between two intermediate exchanges. In such a case, 
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either at the terminating or originating exchange, or at one 
of the intermediate exchanges . The Network * Discard 

Indicator message may be placed directly onto the IP network 
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f irst be transmitted to an intermediate exchange over, for 
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Signalling in a Telecommunications System 

FiftlH of t-bo TnvE>Tni--i rm 

5 The present invention relates to signalling in a 
telecommunications system and more particularly to the 
transmission of signalling data over a packet switched 
network . 

10 Background to r.h* Tnypnt i on 

Conventional telecommunications networks for conveying voice 
and other user information have in general relied upon 
dedicated telecommunications network infrastructure and 

15 transmission protocols. However, with the recent explosive 
growth in digital data transmission, driven in particular by 
the use of intranets and the Internet, there has been a move 
towards the use of more generic infrastructure and 
transmission protocols in the telecommunications industry. 

20 This move is driven primarily by the desire for 
interoperability between telecommunications networks and 
other data networks, and secondarily by the cost and 
performance advantages which general data network systems 
offer over conventional telecommunications systems. 

25 

In 1996, the International Telecommunications Union (ITU) 
defined a standard for the transmission of multimedia data 
over Local Area Networks (LANs) as well as "internetworks" 
composed of multiple interconnected LANs. This standard is 

30 known as H.323, whilst the 1998 revision is known as H.323 
Version 2. A fundamental and essential component of H.323 
is the provision for the transmission of digitised and 
compressed voice data. However, H.323 also makes optional 
provision for the transmission of video and other data 

35 forms . 
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H.32'3 makes mandatory the use of the ITU standard Q.931 for 
the negotiation of a call set-up between two H.323 
terminals, to establish a channel therebetween over which 
the terminals may send user and signalling data. In 
5 addition, Q.931 is mandatory for certain call maintenance 
and termination functions. 

Perhaps the most advanced telecommunications network 
protocol is that known as International Standard Digital 

10 Network (ISDN) . In the link between a subscriber and that 
subscriber's local exchange (the subscriber '"access point"), 
ISDN uses a signalling protocol known as Digital Subscriber 
Signalling System No.l (DSS1) , whilst a further protocol 
known as ISDN User Part (ISUP) is used to convey signalling 

15 data within the network, i.e. inter-exchange signalling. 
ISUP is also used more generally in inter-exchange 
signalling even in networks which do not make use of an ISDN 
access network, e.g. where the access network is a Public 
Switched Telephone Network (PSTN) 

20 

In the current competitive telecommunications marker, it is 
vital for a telecom operator to provide a wide ana varied 
range cf value added services, as well as 10 minimise the 
cost of services to the end users. As such, existing 
25 telecommunications network protocols, and in particular 
ISUP, have evolved to provide for the transfer of many 
messages and parameters relating 10 such services between 
the various nodes (or signalling points) of the networks. 

30 As the Q.931 signalling protocol is largely based upon the 
DSS1 protocol, interworking between ISUP and H.323 is 
generally satisfactory. It is therefore possible to replace 
intermediate portions of an ISUP network with an H.323 
network (or rather a TCP/IP network which uses the H.323 

35 protocol). For example, the connection between two 

telephone switches, e.g. exchanges, could be made via an 
H.323 network. 
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Summary of thp Prfig onf Tnvpnfimi 

The inventors of the present invention have discovered that 
the existing Q.931 based signalling protocol employed by 
H.323 is not able to accommodate certain messages generated 
within an ISUP based ..network. More particularly, it has 
been discovered that the existing Q.931 based signalling 
protocol is unable to accommodate the Network Discard 
Indicator message which may be generated at a switch of a 
telecommunication network in the event that the switch does 
not support User-to-User signalling information contained in 
a received Q.931 message. This deficiency in the Q.931 
based signalling protocol means that there is no way in 
which the switch, from which the User-to-User signalling 
information originated, can be informed for example that the 
receiving switch has discarded the signalling information. 
In certain circumstances this may lead to overcharging of 
the calling party. 

It is an object of the present invention to overcome or at 
least mitigate the above noted disadvantages of existing 
.telecommunication signalling systems. It is a further 
object of the present invention to provide a 
telecommunications system in which a packet switched network 
is used to carry user voice and data information and 
signalling data and in which a Network Discard Indicator 
message may be transmitted over the network between a pair 
of switches . 

According to a first aspect of the present invention there 
is provided a method of communicating signalling data 
between a pair of telecommunication switches employing ISUP 
signalling, via a packet switched data network, the method 
comprising using H.323 protocol to communicate over the data 
network where signalling data is carried by a Q.931 based 
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protocol extended to provide for the transmission of the 
ISUP Network Discard Indicator message. 

Preferably, the extended Q.931 protocol employed by the 
5 present invention is arranged to be applied within an H.323 
protocol stack. More preferably, said connection or part of 
a connection formed .. between the subscriber parties is 
provided over a TCP/IP based network. This network may be a 
LAN, an internetwork, the Internet, or a combination of two 
10 or more of these. In these cases, the H.323 protocol stack 
is provided over a TCP/IP protocol stack. 

According to a second aspect of the present invention there 
is provided apparatus for communicating signalling data 

15 between a pair of telecommunication network switches 
employing ISUP signalling, via a packet switched data 
network, the apparatus comprising means for using H.323 
protocol to communicate over the data network where 
signalling data is carried by a Q.931 based protocol 

20 extended to provide for the transmission of Network Discard 
Indicator messages. 

Br-i^-F ripgrHpfinn of fhp Drawings 

25 For a better understanding of the present invention and in 
order to show how the same may be carried into effect 
reference will now be made, by way of example, to the 
accompanying drawings, in which: 



30 network in which user and signalling data is carried between 
exchanges of the network via an IP network; and 

Figure 2 is a flow diagram illustrating the 
transmission of Network Discard Indicator messages in the 
network of Figure 1. 



Figure 1 illustrates schematically a telecommunications 



35 
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In the telecommunications network of Figure 1, a first 
telephone exchange 1 is coupled to a subscriber terminal 2 
via an ISDN access network (i.e. which uses the DSS1 
signalling protocol) , whilst a second exchange 3 is coupled 
5 to a subscriber terminal 4 via a PSTN access network. 
Interexchange signalling within the network is carried using 
ISUP protocol messages requiring the provision at the PSTN 
exchange 3 of a PSTN/ ISUP interface 5. In the case of a 
call between the two subscriber terminals 2,4, the terminal 

10 2 from which the call is established is referred to as the 
"calling party" whilst the other terminal 4 is referred to as 
the "called party". It will also be appreciated that the 
terminals 2,4 may be connected to respective access 
exchanges 1,2 via intermediate routing nodes (e.g. 

15 multiplexers/demultiplexers) . 

The following description builds upon the disclosures of the 
ITU H.323 standard which makes mandatory the use of a Q.931 
based standard for establishing and maintaining a call 

20 connection between two H.323 enabled 1 terminals. In the 
example illustrated in Figure 1, the two exchanges 1,3 of 
the telecommunications network communicate via respective 
H.323 enabled terminals 6,7 which in turn communicate with 
each other over an IP based network 8. At the H.323 

25 terminals 6,7, the H.323 protocol stacks lie on top of 
TCP/IP protocol layers such that the H.323 data may be 
conveyed between the exchanges over the IP network 8. Thus, 
■ at each exchange there exists a protocol stack consisting of 
ISUP over Q.931 over TCP/IP. 

30 

Consider the situation where the calling party 2 wishes to 
send certain User-to-User signalling information to the 
called party 4 during the call set-up procedure and which is 
facilitated by the ISDN access network available to the 
35 calling party 2. This information may include, for example, 
call forwarding information, call waiting information, or 
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the like. The information is encapsulated at the access 
exchange 1,6 in an appropriate Q.931 message and is sent 
over the H.323 network 8 to the terminating exchange 3,5,7. 
Now assume that the terminating exchange 3 is incapable of 

5 making use of the received User- to-User signalling 
information. In this case the terminating exchange 3 must 
generate a Network Discard Indicator message, encapsulate it 
within a Q.931 message, and transmit the resulting Q.931 
message back to the originating exchange over the IP network 

10 8 . 

The Q.931 standard defines a NOTIFY message having the 
following structure, where the Reference indicates the 
corresponding Information element reference in the Q.931 
15 standard, Direction indicates the direction (s) in which an 
element may be carried by the NOTIFY message (n = network, u 
= H.323 user), and Length indicates the length of the 
element in octets: 



Information 
element 


Reference 
(subclause) 


Direction 


Type 


Length 


Protocol 
discriminator 


4 . 2 


Both 


M 


i 


Call reference 


4 . 3 


Both 


M 


2 


Message type 


4.4 


Both 


M 


1 


Bearer 
capability 


4.5 


n — » u 


O 


2-12 


Notification 
indicator 


4 .5 


Both 


M 


3 


Display 


4 . 5 


n — > u 


0 


>2 



Of the six message elements, the Notification Indicator 
element is defined in the existing Q.931 standard as having 
three meaningful values or states. These are: 



25 
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Bits 



7 


6 


5 


4 


3 


2 


1 




0 


0 


0 


0 


0 


0 


0 


User suspended 


0 


0 


0 


0 


0 


0 


1 


User resumed 


0 


0 


0 


0 


0 


1 


0 


Bearer service change 



All other values are currently reserved. 



What is proposed here is an extension to the Q.931 prorocol 
5 to provide for the Network Discard Indicator message. This 
message is assigned to any one of the reserved values of the 
Notification Indicator element. 

Figure 2 is a flow chart illustrating the steps involved in 
10 relaying a Network Discard Indicator message from the PSTN 
exchange 3 to the ISDN exchange 1 . 

It will be appreciated by the person of skill in the art 
that various modifications may be made to the above 

15 described embodiment without departing from the scope of the 
present invention. For example, whilst the above embodiment 
describes the inclusion of the Network Discard Indicator 
message in the Q.931 NOTIFY message, other messages may be 
used for which there currently exists reserved values. The 

20 exchanges (or switches) between which the Network Discard 
Indicator message is sent may be coupled via one or more 
intermediate switches, with the IP network extending only 
over an intermediate portion of the signalling connection, 
e.g. between two intermediate exchanges. In such a case, 

25 the Network Discard Indicator message may be generated 
either at the terminating or originating exchange, or at one 
of the intermediate exchanges . The Network Discard 

Indicator message may be placed directly onto the IP network 
by the exchange at which the message is generated, or it may 

30 first be transmitted to an intermediate exchange over, for 
example, a Signalling System No . 7 (SS7) signalling network. 
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1. A method of communicating signalling data between a 
pair of telecommunication switches employing ISUP 
signalling, via a packet switched data network, the 
method comprising using H.323 protocol to communicate 
over the data network where signalling data is carried 
by a Q.931 based protocol extended to provide for the 
transmission of the ISUP Network Discard Indicator 
message . 

2. A method according to claim 1, wherein the extended 
Q.931 protocol is arranged to be applied within an H.323 
protocol stack. 

3. A method according to claim 2, wherein said 
connection or part of a connection formed between the 
subscriber parties is provided over a TCP/IP network. 

4. A method according to claim 3, wherein the H.323 
protocol stack is provided over a TCP/IP protocol stack. 

5. Apparatus for communicating signalling data between 
a pair of telecommunication network switches employing 
ISUP signalling, via a packet switched data network, the 
apparatus comprising means for using H.323 protocol to 
communicate over the data network where signalling data 
is carried by a Q.931 based protocol extended to provide 
for the transmission of Network Discard Indicator 
messages . 
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Notification indicator in Q.931 NOTIFY message 
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